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This is a division of co-pending application 
Ser. No. 238,164, filed November 1, 1&38, for "The 
preparation . of new therapeutically useful 
heterocyclic compounds." 

. The present invention relates to the prepara- 
tion of p-amino-benzene-sulphonamido deriva- 
tives of the pyridine, guinoline and isoquinoline 
series, many of which have marked bactericidal 
properties and are capable of therapeutic appli- 
cation. 

The compounds prepared according to the pres- 
ent invention are of the type 



R, R5N< ^ '^ S 0:.N Rr 



in which R represents a heterocyclic nucleus of 
the p3n:idine. quinoline or isoquinoUne series and 
in which Ri may be hydrogen, acyl, alkyl, aryl 
or aralkyl, and R2 may be hydrogen or alkyl and 
R3 may be hydrogen, alkyl, aryl, aralkyl or acyl. 

According to the present invention these com- 
pounds may be prepared by various methods 
which may be summarised as follows: 
. A. Derivatives in which R1R2 and R3 are hy- 
drogen atoms may be prepared by condensing a 
compound of the tjrpe P-XC6H4Y with a com- 
pound of the type ZR in which R is a pyridine, 
quinoline or isoquinoline residue, and when Y is 
SO2CI, X is NH2 and when Y is S02NH2i Z is a 
-halogen, to form compounds of the type 
X C6H4SO2NHR which can be readily conv erted , 
into compounds of the type NH2C6H4SO2NHR, 
X therefore represents a group such as an acyl- 
amino jgroup, a nitro group, an azo group linked 
to an organic radicle, or a halogen, which groups 
may be converted into an amino group by hy- 
drolysis in the first mentioned case, by reduction 
in the second- and third-mentioned cases, or by 
the action of ammonia in the fourth case. 

B. Similarly, . derivatives in which Ri and R2 
are hydrogen atoms, and R3 an aryl, alkyl, or 
aralkyl group may be prepared by condensation 
of compounds of the type P-XC6H4Y with com- 
pounds of the type ZR in which when Y is SO2CI, 
Z is NHR3 and when Y is SO2NHR3. S is a 
halogen to form compounds of the type 
P-XC6H4SO2NR3R. from which the required 
amino products may be obtained as described In 
paragraph A. 

. C. Derivatives in which Ri is hydrogen or an 
alkyl or acyl group, R2 is an alkyl, aryl, or aralkyl 
group and R3 is either hydrogen or an alkyl, aryl, 
or aralkyl group may. be prepared by condens- 
. ing a compound of the t5=^ps RiR2N.C6H4Y with a 
compound of the type ZR in which R is the 



residue of a pyridine, quinoline or isoquinoline 
base, and when Y is SO2CI, Z is NHR3 and when 
Y is SO2NHR3, Z is a halogen. 

D. Derivatives in which Ri is a hydrogen or 
5 alkyl, rta is an alkyl. and.Rs is hydrogen or an 

alkyl, ..aryl or aralkyl group may be prepared 
from condensation products of the types described 
in A and B in which X is a halogen by reacting on 
the respective halogenated condensation products 
10 with a primary or secondary amine instead of 
with ammonia. 

E. Acyl, alkyl, aryl or aralkyl derivatives of 
compounds prepared by the foregoing methods 
containing one or more replaceable hydrogen 

15 atoms attached to nitrogen may be prepared by 
• knov/h methods such as by the use of acyl, alley 1. 
: aryl. or alalkyl halides or alkyl sulphates. , 

Besides using - compounds of the type 
p-X.C6H4S02Ci, various: chemically equivalent 
20 processes may be used instead, such as the use 
of the' anhydrides Cp-X.CcH:4S02) 2O or the bro- 
mides .prX.C6H4S02Br. . . . 

The following examples illustrate how the in- 
vention may be carried out in practice, but it 
25 is . to be understood that the invention is in no 
way limited to the details given, in these exam- 
ples: 

Example 1 

2-amino-pyridine (9.4 grams) is dissolved in 
■ 20 cc. of dry pyridine and 23.5 grams of p-acetyl- 
amino-behzene-sulphonyl chloride is added and 
the mixture heated oh the steam bath. Water 
is then added and the precipitated 2-(p-acetyl- 
... amino-benzene-sulphonamTdo) pyridine, m. pt. 
224** C, hydrolysed by boiling with 175 cc. of 2N 
sodium ; hydroxide solution. The solution is 
cooled and made just acid to litmus by addition 
of hydrochloric acid. The precipitate of . 
2-(p-amino-benzene-sulphonamido)-P3Tidme is 
collected and recrystalllsed from water. Melting 
point 190« C. 

Example 2 

To 16 grams of 6-amino-quina2dine dissolved 
45 in 30. cc. of dry pyridine is added 2'4 grams 
of p-acetylamino-benzene-sulphonyl - chloride. 
After heating on a steam bath for 1 hour and 
diluting with water, the crystalline precipitate is 
collected, washed and purified by precipitation of 
50 the solution in normal sodium hydroxide solution 
with excess of boiling 2N acetic acid. It melts at 
272" C. 

This is converted to the amino compound by re- 
fluxing for 30 minutes with ten times its. weight 
55 of 2N sodiuin hydroxide solution; On.acldifica-. 
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tion to litmus, the bas3 is obtained as a gum 
wliich rapidly crystallises. Alternatively, hy- 
drolysis may be effected by heating under reflux 
with 12 parts of dilute 15% hydrochloric acid for- 
1 hour and adding 50% sodium hydroxide solu- 
tion until the solution is stiU acid to litmus but 
not to Congo Red. The precipitated product is 
purified by solution in boiling alcohol and pre- 
cipitation with water. Melting point 252** q. 

Example 3 



10 



To a solution of 4.7 grams of 2-amino -pyridine 
in 10 cc. of dry pyridine is added, with cooling, 
12 grammes of p-nitro-benzene-sulphonyl-chlo- 
ride. An energetic reaction- results: when this 
is over, the mixture is diluted with water, (200 
cc.) and the precipitate of 2- (p-nitro-benzene- 
sulphonamido) -pyridine collected. Melting point 
185° C. 

The nitro compound (1.4 grams) is dissolved 
in about 5 cc.; of 2N sodium hydroxide solution 
and the suspension of Na salt formed on stand- 
' ing is added at 20** C. to a paste of ferrous hy- 
droxide from 10 grams ferrous sulphate (hy- 
drated) in 30 cc. water and 3 grrams sodium hy- 
droxide In 5 cc. of water. After standing (1 hour) 
the mixture is filtered from ferric hydroxide and 
the filtrate acidified with acetic add. The 2-(p- 
amino-taenzene-sulphonamido) -pyridine melts at 
190* C. 

Example 4 

16.5 grains of p-chlorobenssigne-sulphonyl-chlo- 
ride is added to a solution of 7 grams of 2-amino- 
pyridine in 20 cc. of pyridine. After heating at 
90° C. for 15 minutes, water is added and the 
precipitated 2-(p-chlorobenzene-sulphonamido) 
pyridine is collected, washed and dried, m. pt. 
186** C. This is then heated in a closed vessel 

. with 4 parts by weight of concentrated aqueous 
ammonia in the presence of about %o part by 

. weight of cuprous chloride for 13 hours at 150- 
175« C. 

The excess of ammonia is removed and on dilu- 
.tion with water, 2-(p-amino-benzene-sulphon- 
amido) -pyridine is obtained and may be ptirified 
by crystallisation from water. 



Example 7 

2.5 grams of 2-(p-amino-benzene-sulphon- 
amido) -pyridine is suspended in 10 cc. of pyri- 
dine at laboratory temperature and 2 grams 

^- p-nitro-benzoyl chloride is added. The mixture 
is allowed to cool, diluted with water, and the 
precipitated 2Cp-(pi-nitro benzoyl amino) -ben- 
zene sulphonamido] pyridine filtered off, washed 
with water and dried. Melting point 212\ 

Example 8 

5.4 grams of 5-am5no-8-methoxy-Qxiinoline is 
dissolved in 10 cc. of pyridine, 7.3 grams of 
p - acetylamino - benzene - sulphonyl chloride 
added, and the mixture heated at 90° C. for a 
short time. Water is then added and the pre- 
cipitated 5-(p-acetylamino benzene sulphon- 
amido) -3 methoxy quinoline filtered off and 
crystallised from dilute alcohol. Melting point 
20 185*» C. 

On hydrolysis of this acetyl compound by boil- 
ing with 10 parts of 2.N sodium hydroxide fol- 
lowered by neutralisation to Congo Red, 5-(p- 
amino-benzene-sulphonamido) -8-methoxy quin- 
25 oline is obtained, which recrystallised from water 
melts at 228-230** C. 

Example 5 

6.6 grams of 2:6 diamlno-pyridine is dissolved 
30 in 40 cc. of pyridine and 29.0 grams of p-acetyl- 

amino-benzene-sulphonyl chloride added. When 
the reaction mixture has cooled, water is added 
and the precipitated 2:6 di(p-acetylamino-ben- 
zene-sulphohamido) jyyridlne crystallised by 
35 solution in boiling alcohol sodium hydroxide and 
reprecipitation with hot acetic acid. Melting 
point 275" C. On hydrolysis by boiling for 1 hour 
with 100 cc. of 2N caustic soda solution, and 
acidifying with dilute acetic acid 2:6 di(p- 
amino-benzene^sulphonamido) -pyridine is pre- . 
cipitated. The crude product is purified by solu- 
tion in boiiing dilute sodium hydroxide and 
acidifying with dilute acetic acid, when the pure 
crystalline product, melting point 255* C, is ob- 



tained. 



Example 10 



Example 5 

A mixture of 21.4 grams of p-acetylamino- 
• benzene-sulphonamide, 13.0 grams of anhydrous 
-potassium carbonate, 1.0 gram of copper powder 
and 15.8 grams of 2-bromo~pyridine is heated at 
'200-240° for 1 hour. The melt is dissolved in 
boiling water and filtered. On acidification with 
. acetic acid, : 2 (p-acetylaminobenzene sulphon- 
f amido) -pyridine, m. pt. 224** is obtained from 
which 2(p-amino-sulphonamido) pyridine is 
.formed by alkaline hydrolysis. 

. Example € 

10 grams of p-nitro-benzene-sulphonic acid 
anhydride (prepared by the action of thionyl 
chloride on p-nitro-benzene-sulphonic acid di- 
hydrate) are added to a soliation of 5 grams of 
2-amino-pyridine in 25 cc. of pyridine. The 
reaction mixture becomes warm and a precipi- 
tate of 2-(p-nitro-benzene-sulphonamido) pyr- 
idine is formed' The reaction mixture is diluted 
with water and dried. Melting point 195** C. 

This compound on reduction according to the 
method of Example 3 yields 2-(p-amino-benzene- 
sulphonamido) -^pyridine. 



5 grams of 2-hydroxy-4-methyl-7-amino-quin- 
oline are suspended in 25 cc. of pyridine, 6.8 
SO grams of p-acetylamino-benzene-sulphonyl chlo- 
ride added, and the mixture heated on the water 
bath for a short time. On dilution with water 
(100 cc.) the precipitated 2 hydroxy-4-methyl- 
7- (p-acetyl-amino-benzene-sulphonamido) quin- 
55 oline is precipitated, filtered off, washed with 
:.water and crystallised from dilute alcohol. Melt- 
ing point 304* C. . 

On hydrolysis of this compoimd by boiHng for 

1 hour with 10 parts of dUute caustic soda and 
tJO . subsequently acidifying with dilute acetic acid 

2 bydro3cy-4 , methyl. ^ Ir. (p-aminorbenzene-sid- . 
phonamido) -qninbline is precipitated. After 
purification by solution in hot dilute sodium 
hydroxide and re -precipitation by acidifying with 

Co t^ot acetic acid the pure compound melts at 
289* C. 

Example 11 

14 grams of 2 amino-pyridine- 3-carboxylic 
acid is suspended in 100 cc. of pyridine and 24 
grams of p-acetyl-amino-benzene suiohonyl 
chloride added. The mixture is heated on the 
water bath for 10 minutes, diluted with water 
and the precipitated 3 carboxy-2-(p- acetylamino 
benzene-sulphonamido) -pyridine recrystallised 
* 5 from alcohol. M. .pt. 175" C. (dec.) On hydroly- 



isis iby boiling with .10 parts of dilute sodium 
hydroxide :solutian = ;and acidifying with\dilute 
.acetic acid 5 :t5arboxy-2-(p-aniino-ben2ene-.sul- 
phonamido) --pyndine Is precipfitated, which is 
-obJialned jcrystaUine by solution in ihot dilute 
sodium ^hydroxide and acidification with iacetic 
acid. Melting point -176 VlTS'^e. 

J0.8 igrams of 2-amino-6-methyi ps^dine ;is 
suspended in -20 icc. of pyridine, ;23.5 grams of 
p - acfitylamino - Ibenzene t sulphonyl chloride 
added, and the jnixture heated on the water bath 
for 10 minutes. On dilution with water crude 
6 - methyl - 2 - (p-acetylamino-benzene sulphon- 
amldo) pyridine separates :and is collected and 
after crystallisation from dilute acetic acid rmelts 
at 215° C Itis boiled with liSO X5C. iof 2N sodium 
hydroxide solution, filtered, antl 150 .cc. . of :2N 
apetix5:acid added, anja piure ,(aT5taltoe -e-methyl- 
2- (p-^tmino-benzene sulphpnaraido) pyridine 
tjiereby precipitated. Melteng point 2 19** C, after 
vrecrystaiusalion from Kiilute sacetac ^a^dd. 

Sample, 13] ^ 
.14 grams of . i6-amino-quinphne; are dissolved in 
30 :cc. of quinoline and !24 . grams of p-acetyl- 
amino-benzeneTSUlphonyl chloride added. The 
m^ure is heated on a steam bath for about 30 
jninut^ . and diluted with 30Q cc. -of water when 6- 
Cpracetylamino-benzene sulphonamidQ) - quinoline 
is precipitated, filtered off. washed with water and 
recrystallised. Melting point 275" C. On hy- 
drolysis with ten parts of boiling 2N caustic soda 
solution for 1 hour and acidifying with dilute 
acetic acid 6-(p-amino-benzene-sulphonamido) - 
quinoline is obtained. After kjrystatllisaticn from 
dilute alcohol it melts at 200** C. 

Example 14 

4.*7 grams of 2-amino pjn-idine are dissolved in 
20 CO. of benzene, 12 , grams of p-acetylamino- 
benzene-sulphonyl chloride added and the mix- 
ture allowed to stand. The soUd which separates 
is filtered off and boiled for 1 hour with 90 cc. of 
2N caustic soda solution. On acidification with 
dilute acetic a,cid 2-Cp-amiho-^benzene sulphon- 
■amido) -pyridine is precipitated and recrystallised 
from acetone. Melting point 190** C, 

Example 15 

2 grams of 2-Cp-chlor-rbenz»ne-sulphonainido) 
pyridine (Example 4) or 2 grams of 2-(p-brom- 
benzene-sulphpnamido) pyridine /^obtained in a 
similar manner from p-brom-ben^ne-sulpTa- 
onyl-chloride and 2 amino-pyiidine) Is 'heated 
in a clo^d vessel with 8 cc. of a 30 per «ent. iaque- 
ous solution :6f methiylamine, and 0.1 gram of 
cuprous chloride for 12 hours at 160* G. After 
cooling, the reaction mixture is diluted with water 
and the precipitated 2 (prmethyl-amino-benzene- 
sulphonamido) pyridine purified by recrystallisa- 
tion frona alcohol. Melting point 154' C. 

Example 16 

■9 grams of 2:4 dinitro-diphenylamino-4i -sul- 
phonyl chloride prepared by the action of phos- 
phorous pentachloride on the sodium salt of the 
corresponding sulphonic acid is added to a so- 
lution of 2.3 grams of 2-amino- pyridine in 20 cc. 
of pyridine. When the reaction is complete, 
water is added and the precipitated 2-(p-(2:4 
dinitro-phenylamino) -benzene sulphonamido) - 
pyridine filtered off. washed, and crysta.llised from 
• its solution in hot dilute alcoholic caustic, soda by 



addition ;of 50 per xent. acetic acid. Melting 
point 230-233** C. 

Example 17 

;5 5 .grams of 5-;(p-chlorbenzene-siilphonamido) - 
pyridine are heated in a closed vessel with 20 cc. 
of a 30 per cent, aqueous solution of dimethyl- 
amine and 0.25 gram of cuprous chloride at 170" 
C. lor 12 hours, After cooUng, the contents of the 
,)0 tub^ are diluted v^th water and the precipitate 
extracted with cold dilute hydrochloric acid.. So- 
dium acetate is then added to the acid extract and 
the precipitated 2-(p-diniethylamino-benzene 
sulphonamido) -pyridine recrystaJliised from aico- 
15 hoi. It melts at 218-220" C. 

■Example .18 

15 -grams of 4-amino-pyridine are dissolved in 
BO cc. of water/ 40 grams of p-acetyl-amino-ben- 
zene- sulphonyl chloride added followed by 10 
grams of anhydrous sodium carbonate. The . 
mixture is stirred at room temperature for 1 
hour and the precipitated 4- (p-acetylamino-ben- 
zene sulphonamido) -pyridine filtered off and 
washed with water. Crystallised from alcohol it 
melts at 252° C, Hydrolysis by boiling with 400 
cc. of 2N caustic soda solution for 1 hour and 
acidifying the resulting solution with dilute acetic 
acid gives 4- (p-amino-benzene -sulphonamido) 
pyridine which on recrystallisation from dilute 
alcohol .melts at 240*' C. 

. Example 19 

21.4 grains of p-acetylaniino-benzeneTSiiiphbn- 
^ . amide, 13:5 , grams of potassium carbonate, 1.0 
gram of copper powder and 16.4 grams of 2-chloro- 
■fluinoline are'heated together under reflux for 1^/^ 
"hours at 240-^250** C. The cooleid reaction mass is 
extracted with boiling water filtered and the 
filtrate acidified with acetic acid when crude 2- 
(p-acetylamino,-benzene-sulphonamido) quinoline 
is precipitated. 

On hydrolysis by boiling with 160 cc. of 2N 
sodium hydroxide for 1 hour and acidifying the 
resulting sohition with acetic acid 2- (p-amino- 
benzene- sulplionamido) quinoline is obtained 
which after re-solution in boiling dilute alkali 
and acidifying with hot acetic acid is obtained 
crystalline. Melting point 193-195'* C. 

60. Example 20 



17 grams of 2-(p-dimethylanaiin6benzene-sul- 
phonamido) -pyridine (Example 17) is dissolved in 
60 cc. of 2N sodiiun hydroxide solution, and 7 
grams of dimethyl sulphate added with stirring 
to the copied •■ solution. . 2-^ (p-dixhethylamino- 
bemene-istQphomnethylamldo') = pyridine sepa- 
i:ates as an -oil which rajiidly solidifies and when 
reciystallised "from - dilute, acetic acid melts at 
155" C 



Example 21 



20 grams of 2-^ (p-airuno-benzene^sulphonami- 
do) -pyridine is disisolyed in 120 cc. of 2N sodium 
hydroxide solution and 8 cc. of dimethyl sulphate 
05 .are added. . After.shaking for 30 minutes the pre- 
cipitated 2 .-. jCp-aminp - benzaie-sulphonmethyl 
amido) pyridine is filtered off, washed with water 
and. crystallised from alcohol. It melts at 
'225^ C. 

Example 22 

9.6 grams of 6 amino-quinaldine is dissolved in 
27 cc. of pjT^dine and 11.8 grams of pTnitro-ben- 
zene-suiphonic- acid-anhydride added. When the 
reaction is complete about 500 cc. -of water is add- 
76 ed aiid the precipitated 6^ (p-r-nitro-benzene sul- 
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phonamido) quinaldine is filtered 6S and washed 
with water. 

On reduction with feri'ous hydroxide as de- 
scribed in Example 3, 6- (p-amino-benzene-sul- 
phonamido) -quinaldine, melting jpoint 252* C is 5 
obtained. = 

Example 23 

6.4 gi-ams of 2-amino-pyridine is dissolved in 
50 cc. of pyridine and 22 grams of p-acetyl-benzyl- 
amino-benzene-sulphonyl-chloride (British Pat- 
ent 483,945) is added. When the reaction is com- 
plets the mixture is diluted with water and fil- 
tered, and the residual 2- (p-acetyl-benzyl-amino- 
benzene-sulphonamido) pyridine crystallised 
from alcohol. Melting point 177° C. 

The acetyl compound on boiling^ with 30% so- 
dium hydroxide solution for 12 hours and acidify- 
ing with acetic acid yields 2- (p-benzylaminoben« 
zene-sulphonamidp). ^ pyridine which after re- 
crystallisation from alcohol melts at 200* C. 



15 ■ 
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Example 24 

9.7 grams 6f 1 amino-isoquinoline is dissolved 
in 20 cc. of pyridine and 16 grams of p-acetylami- 
no-benzene-sulphonyl chloride added, the tern- . 25 
perature being kept below 50* C. When the re- 
action is complete, water is added and the solid 
separated by filtration. After purification by 
dissolving in aqueous sacoholic sodium hydroxide 
solution and precipitation by acidifsring with. 30 
acetic acid» crystalline l-(p-acetylamino-benzene- 
sulphonamido) -isoquinoline, melting point 225** 
C. is obtained. 

The acetyl compound on hydrolysis with 10 
parts of boiling 2N sodium hydroxide solution for 35 
1 hour, followed by acidification with acetic acid 
gives 1-Xp-amino-benzene - sulphonamido) - iso- 
. quinoline. Melting point 263* C. 



Example 25 



40 



12.5 grams of 2- (p-anUno-benzene-sulphonaiiii- 
do)-pyridine is dissolved in 30 cc. of 2N sodium 
hydroxide solution and 40 cc. of benzyl chloride 
gradually added with stirring. After stajiding 
for 1 hour, 100 cc. of dry ether is added, and the 45 
crude 2- (p-amino - benzene - sulphonbenzylami- 
do) -pyridine filtered off and extracted with 150 
cc. of cold dilute hydrochloric acid. The residual 
2 -(p-amiho - benzene - sulphonbenzyl - amido)- 
pyridine is filtered off and recrystallised from al- oo 
. cohol. It melts at 179* C. 



Example 26 



7 grams of p-diethylatmino-azobenzene-p-sul-^ 
phenyl chloride (prepared by the action of phos- 55 
phorous pentachloiide on. sodium p-diethyl-ami- 
no-azp-^benzene sulphonate) is added to 1.9 grams 
of 2-amino-pyridine dissolved in 20 cc. of pyridirie 
and after the reaction is over water is added. The 
precipitated 2- (p - diethyl - aminoazobenzene-p- 
sinphonanudo)^ . 
with water, and dissolved in 5 parts of 2N sodium 
hydroxide solution. The solution is wanned to 
SOt^O** C. and solid sodium hydrosulphite added 
: gradually lintil the red colour of the solution is cs 
discharged. Acteic acid is then added until the 
solution is faintly acid; on concentration 2-(p- 
amino - benzene - sulphonamido) -pyridine sepa- 
rates, and is. purified by recrystallisation from 
alcohol. Melting point 190" C. 70 

Example 27 



water is added. To the mixture is added 2 grams 
of anhydrous sodium carbonate and the whole 
vigorously shaken at room temperature for 1 
hour. The mixture is diluted with 20 cc. of wa- 
ter, the chloroform layer together with any un- 
dissolved soUd separated off and the chloroform 
removed, by distillation. The residue is boiled 
with 25 cc. of 2N sodium hydroxide for 30 min- 
utes and the solution precipitated by addition of 
hot glacial acetic acid until acid to litmus. The 
crystaDine precipitate of 2-(p-amino-ben2ene- 
sulphbnamido) -pyridine is filtered off and re- 
crystallised from acetone. It melts at 189-190* C. 

Example 28 

A Baizture of 4.6 grams of p-acetylamino-ben- 
zenesulphon-methylamide, melting point 183° C. 
(obtained by the interaction of p-acetylamino- 
benzene-sulphonyl chloride and aqueous methyl- 
amine) , 3.2 ^mis of 2-bromopyridine, 2.8 grams 
of potassiumi carbonate and 0.2 gram of copper 
powder is heated at 200*' C. for 1 hour. The 
cooled melt is extracted, with 50% acetic acid and 
the filtered extract is. concentrated whereupon 
2-(p-acetylamino-benzene-sulphon . methylami- 
do) -pyridine separates. Crystallised from dilute 
acetic acid, it mielts at 231" C. Hydi-olysis by 
boiling for 1 hour with 10 parts of 2N sodium 
hydroxide gives on acidification with acetic acid 
2- (p-amino'-benzene-sulplion-mettiylamido) -pyr- 
idine. Crystallised from alcohol it melts at 225" 

c. ■ • = 

Example 29 

25 grams , of phenyl-2-amino-pyridine-5-sul- 
phonic acid is suspended in 55 cc. of pyridine and 
24 grams of p-acetylamino-benzene-sulphonyl- 
chloride is added. After heating on a steam bath 
for 15 minutes, the mixture is diluted with 500 cc. 
of water and the precipitated phenyl-2(p-acety- 
amino-benzene - sulphonamido) -pyridine-5 - sul- 
phonate is collected. Crystallised from 50% ace- 
tic acid it melts at 175-185° C. 

This ester on boiling for II/2 hours with ten 
times its weight of 2N sodium hydroxide solution 
and addition, with cooling, of hydrochloric acid 
until just-acid to Congo Red gives 2-(p-aminp- 
benzene - sulphonamido) - pyridine - 5-sulphonic 
acid. Melting point 305** C. 

Example 30 

9.4 grams of 2 amino-pyridine is dissolved in 
100 CO. of acetone and 11.6 grams of p-acetyl- 
amino-benzene-sulphonyl chloride is added. The 
mixture is boiled under reflux for 1 hour the 
acetone removed by distillation and the residue 
treated with water. The 2-(p-acetylamino-ben- . 
zene-sulphonamido) -pyridine so formed is col- 
lected. It melts at 224* C; when crystallised from 
aqueous alcohoL 

' Example 31 ' 

To 9.4 grams, of 2-aminp-pyridine. at 55'' C. is 
added 11.6 grams of p-acetylamino-benzene-sxzl- 
phonyl chloride. When the reaction is over the 
melt is dissolved in 150 cc. of 2N sodium hydrox- 
ide solution and the mixture is boiled under re- 
flux for 1 hour.. Acidification with acetic acid 
precipitates 2 (p-amino-benzene-sulphonamido) - 
pyridirie which melts at 190? G; when crystallised 
from aqueous alcohoL 

Example 32, 



- 3 grams of p-acetyl-amino-benzene sulphonyl 

chloride ai e suspended in 5 cc, of chloroform and A mixture of 15.8 grams of 5-nitro-2-chloro 

1 gram Of 2-a^mo-pyridine dissolved. in 5..cc. of 76 pyridine,, 21.4 grams of P-acetylatninc^J^S^ 



sTiiphonamide, 13.5 grains of potassium carbonate 
(anhydrous) and 1.0 gram of copper powder is 
heated for 30 minutes at 180° C. The mixture 
is extracted with boiling water and filtered; acidi- 
fication of the filtrate with acetic acid then gives 
6-nitro - 2 -(p-acetylamino-benzene-sulphonami- 
do) -pyridine. Melting point 264' C. 

Example 33 

To a solution of 2.2 grams of 5-iodo-2-amino- 
pyridine in 7 cc. of pyridine is added 2.4 grams of 
of p-acetylamino-benzene-sulphonyl chloride. 
When the reaction is over 70 cc. of water are 
added and the precipitate of 5-iodo-2-(p-acetyl- 
amino-benzene-sulphonamido) -pyridine is col- 
lected, washed with water and crystallised from 
50% acetic acid. Melting point 234° C. Hydroly- 
sis of this with 10 parts of 2N sodium hydroxide 
solution by boiling for 1 hour under reflux fol- 
lowed by addition of excess of 2N acetic acid gives 
5-iodo-2-(p-aminobenzene-sulphonamido) - pyri- 
dine. Purified by solution in boiling aqueous alco- 
holic sodium hydroxide followed by addition of 
boiling dilute acetic acid, it melts at 219** C. 

Example 34 

4.3 grams of 2-methylamino-pyridine is dis- 
solved in 20 cc. of pyridine and 9.5 grams of 
p-acetylamino - benzene - sulphonyl chloride is 
added. When the reaction mixture has cooled, 
100 cc. of water are added and the precipitate of 
crude 2- (p-acetylamino-benzene-sulphonmethyl- 
amido) -pyridine is collected, washed and crys- 



tallised from dilute acetic acid. Melting point 
231° C. 

Example 35 

10 grams of 2-(p-aminobenzene-sulphonmeth- 
5 ylamido) -pyridine (Example 21) is dissolved in 
100 cc. of 2N hydro-chloric acid and 10 cc. of 
acetic anhydride followed by sufacient saturated 
isodium acetate solution to remove Congo red 
acidity are added. The precipitate of 2- (p-acetyl- 
amino - benzene - sulphonmethylamido) -pyridine 
is collected, washed and crystallised from dilute 
acetic acid. Melting point 231** C. 

What we claim and desire to secure by Letters 
Patent is: 

15 1. 2- (p- aminobenzene-sulphonamido) -pyri- 
dine-5-sulphonic acid. 

2. 2- (p- acetyl amino benzene sulfonamide) 
pyridines in which the pyridine ring is substi- 
tuted at a c-atom by the radical — SOsM in which 

20 M is a cation. 

3. Sulfanilyl 2-amino-pyridines in which the 
pyridine ring is substituted at a C-atom by the 
radical — SOsM in which M is a cation. 

4. A compound of liie formxila 

25 

XNH-^^ SO^NH— ^ SO3Y 



in which X is hj'drogen when Y is hydrogen, and 
30 in which X is acetyl when Y is phenyl. 

5- Phenyl-2(p-acetylamino-benzene - sulphon- 
amido) -pyridine- 5-sulfonate. 

ARTHUR JAMES EWINS. 
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